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1. With regard to the language, this report is based on the international application in the language in which it was filed, 
unless otherwise indicated under this item. 

E] This report is based on translations from the original language into the following language , 

which is the language of a translation furnished for the purposes of: 

[H international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

[Zl international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished 
to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed'- and are not 
annexed to this report): 

^ the international application as originally filed/furnished 
EK] the description: 

Pages MS as originally filed/furnished 

Pages* NONE received by this Authority on 

pages* NONE received by this Authority on 



J the claims: 

Pages 25^22 as originally filed/furnished 

pages* NONE as amended (together with any statement) under Article 19 

_ received by this Authority on 

_ received by this Authority on 

| the drawings: 

pages UJ as originally filed/furnished 

_ received by this Authority on _ 
_ received by this Authority on _ 



O a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



J The amendments have resulted in the cancellation of: 



the description, pages nontf 
the claims, Nos.JiQNE 



the drawings, sheets/figs MJME_ 



the sequence listing (specify): nonp. 



any table(s) related to the sequence listing (specify): nonr 



This report has been established as if (some of) the amendments annexed to this report and listed below had not been made 
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). ' 



□ the description, pages _ 
I I the claims, Nos._ 



I I the drawings, sheets/figs 

□ thesequence listing (specify) : 

□ any table(s) related to the sequence listing (specify): . 



* If item 4 applies, some or all of those sheets may be marked "superseded. " 
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applicability; citations ar 


r Article 35(2) with regard to novelty, inventive step or industr 
d explanations supporting such statement 


ial 


1. Statement 

Novelty (N) 


Claims 3-20.26-30.35-39.41-49 51 52 and 54-56 






Claims 1 .2.22.23.3 1 .32.40.50 and 53 


NO 


Inventive Step (IS) 


Claims 18-20.46-47 


YES 




Claims 1-17.21.22-39. 40- 45 4R and 49 50-56 


NO 


Industrial Applicability (IA) 


Claims 1-56 


YES 




Claims NONE 


NO 









2. Citations and Explanations 
Please See Continuation Sheet 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 



Hounsfield S 3 952^0^' 31 ' 4 °' 5 ° ^ 53 '** ""^ P ° T MM * 33(2) 38 bS ' n9 anticipated ^ 

As to claim 1 , Hounsfield discloses a method of determining a position of a target region in a medical procedure (abstract, column line 
25 - 33), comnrisino-' 



acquiring an input image of a target region (note, acquiring image based on radiation source such as X- or Y radiation by monitoring the 
motion of the heart body by producing motion signal (column 1, lines 53- 68, column 2, lines 1-5); 

enhancing a feature of the input image (note, CT scanner comprising an X-ray source 2 'and detectors 6 mounting on a rotating gantry 7 
drive by motor 8, ex.g. monitors 10 and speed control 12 for adjusting the two starts in the heart cycle that case gating the source on and 
off are movement above the designated threshold and movement below the threshold of the beginning and ending of specific phases of 
the movement, column 3, line 66 through column 4, line 1 1 describe an embodiment in which image data is correlated with motion 
data so as to selector the image data that falls within prescribed regions of the cardiac cycle); 

registering the input image with a template (column 2, lines 40-68, column 3, lines 1-49, column 3, line 62 through column 4, line 1 1); 

determining a position of the target region in the input image based on the registering (note, fig 2 an electrocardiogram (e.c.g.) monitors 
10 and speed control 12 for adjusting the two starts in the heart cycle that case gating the source on and off are movement above the 
designated threshold and movement below the threshold of the beginning and ending of specific phases of the movement, column 3 line 
6 through column 4, line 11). ' ' 

As to claim 22, see the rejection of claim 1 above. 
As to claim 31, see the rejection of claim 1 above. 
As to claim 40, see the rejection of claim 1 above. 
As to claim 50, see the rejection of claim 1 above. 
As to claim 53, see the rejection of claim 1 above. 

As to claims 2, 23 and 32 Hounsfield discloses the method, wherein the enhancing comprises determining a composite image of 
previously acquired input images (column 3, lines 35- 49). 

Claims 3 -6, 13 -17, 26- 30, 35- 39, 41- 45, 48-49, 51, 52, 54-56 lack inventive step under PCT Article 33(3) as 
being unpatentable over Hounsfield (US.3,952,201) in view of Hsleh et al., (US.5,271,055). 

Regarding claim 3, Hounsfield discloses a method of examining a living body by means of penetrating radiation, such as X- or 
gamma, radiation, and monitoring the motion of the heart of said body and providing motion signals indicative of said motion 
Hounsfield is silent about determining a composite image comprises performing an imaee averaeimr on the previously acquired input 



Hsieh discloses me thods fo r reducin g motion induced artifacts in a projection imaging system. The system comprises 
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Supplemental Box 
— 

determining a composite image comprises performing an image averaging on the previously acquired input images (column 7, lines 10- 
20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
Hounsfieid to include determining a composite image comprises performing an image averaging on the previously acquired 
input images. It would have been obvious to one of ordinary skill in the art at the time of the invention to have modified 
Hounsfieid by the teaching of Hsieh in order to provide a prediction technique in which aberrations in the physiological 
activity will have minimal effect on accuracy of the predication (as suggested by Hsieh at column 3, lines 28- 30). 

As to claim 4, Hsieh discloses the method , wherein the enhancing further comprises subtracting the composite image from the 
input image (column 8, lines 21- 37). 

As to claim 5, Hsieh discloses the method , wherein the image averaging is performed using a boxcar averaging technique (column 7, 
lines 10- 20). 

As to claim 6, Hsieh discloses the method , wherein the image averaging is performed based on a weighted average (column 7, lines 1- 

20). 

As to claims 7, 24 and 33 Hsieh discloses the method, further comprising selecting the template from a plurality of templates (column 8, 
lines 20- 59). 

As to claims 8, 25 and 34 Hsieh discloses the method, wherein the selecting comprises choosing a template from the plurality of 

templates that best matches at least a portion of the input image(column 8, lines 20- 59 ). 

As to claim 9, Hsieh discloses the method , wherein the selecting comprises: 

comparing the input image with at least a subset of the templates (fig 4B); and 

selecting the template that best matches at least a portion of the input image( column 8, lines 21-41) 

As to claim 10, Hsieh discloses the method , wherein the selecting comprises comparing the input image with the template 

that is generated at approximately a same time-point or a same phase of a physiological cycle as the input image (abstract, column 2, 

lines 45- 68, column 3, lines 1- 30). 

As to claim 12, Hsieh discloses the method , wherein the determining a position of the target region comprises determining a 

position of the image in the input image that best matches the template (abstract, column 2, lines 45- 68, column 3, lines 1-30). 

As to claims 13, 26, 35 and 48, Hounsfieid discloses the method, wherein the input image comprises a fluoroscopic image (note an 

instrument used for observing the internal structural of the living body by means of X-rays, corresponds to fluoroscopic image, column 

1 , lines 53 - 68, column 2, lines 1-2). 

As to claims 14, 27 and 36, Hounsfieid discloses the method, further comprising performing a medical procedure based on the 
determined position of the target region (note, target region corresponds to monitoring the motion of the heart and providing motion 
signals indicative of motion, column 2, lines 3-8). 

As to claims 15, 28 and 37, Hounsfieid discloses the method, wherein the medical procedure comprises directing a radiation beam to an 
object (note, detecting the radiation emergent from the body region corresponds to monitoring the motion of the heart and providing 
motion signals indicative of motion, column 2, lines 3 - 19). 

As to claims 16, 29 and 38, Hounsfieid discloses the method, wherein the performing the medical procedure comprises changing a 
direction of a radiation beam in response to the determined position (column 3, lines 35- 49). 

As to claims 17, 30 and 39, Hounsfieid discloses the method, wherein the performing the medical procedure comprises gating a delivery 
of the radiation beam in response to the determined position (note, CT scanner comprising an X-ray source 2 and detectors 6 mounting 
on a rotating gantry 7 drive by motor 8, e.c.g. monitors 10 and speed control 12 for adjusting the two starts in the heart cycle that case 
gating the source on and off are movement above the designated threshold and movement below the threshold of the beginning and 
ending of specific phases of the movement, column 3, line 66 through column 4, line 1 1). 

As to claims 41,51, 54 and 55, Hsieh discloses the method, further comprising determining a first value associated with a contrast 
(column 1, lines 13-38, 57- 66, column 4, lines 1 1-25) of the first difference image (column 1, lines 13-38, 57- 66, column 4, lines 11- 
25, 52 through column 5, line 68, column 8, lines 20 - 41). 

As to claim 42, Hsieh discloses the method, wherein the determining whether the object has moved is performed based on the first value 

(column 4, line 52 through column 5, line 68). 

As to claim 43, Hsieh discloses the method, further comprising: 

acquiring a second image of the object (fig 4A, column 5, lines 12- 68); 

determining a composite image based on the second image and the reference image (column 6, lines 4- 59); and 

determining whether the object has moved based at least on the second 
composite image (fig 4B, column 5, lines 57- 68). 

As to claim 44, Hsieh discloses the method , further comprising determining a second value associated with a contrast of the second 

composite image (abstract, column 8, linesl0-68). 
As to claim 45, Hsieh discloses the method, wherein the determining whether the object has moved is performed based on the 

second value ( column 8, lines 10-68). 

As to claims 49, 52 and 56 Hounsfieid discloses the method, further comprising enhancing a moving object in the first image 

(note, CT scanner comprising an X-ray source 2 and detectors 6 mounting on a rotating gantry 7 drive by motor 8, ex.g. monitors 10 and 

speed control 12 for adjusting the two starts in the heart cycle that case gating the source on and off are movement above the designated 

threshold and movement below the threshold of the beginning and ending of specific phases of the movement, column 3, line 66 through 

column 4, line 11). 

Claims 18-20 and 46 - 47 meet the criteria set out in PCT Article 33(2K4), because the prior art does not teach or fairly suggest the 
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1 . This opinion contains indications relating to the following items: 



I2SI 
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Box No. I 
Box No. II 
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Box No. Ill 


□ 


BoxNo. IV 




Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 


□ 


Box No. VIII 



Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 



ment under Rule 436is.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of 
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 



3. For farmer details, see notes to Form PCT/ISA/220. 
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Box No. I Basis of this opinion 


1 . "With regard to the language, this opinion has been established on the basis of the international application in the language in which 
it was filed, unless otherwise indicated under this item. 


| 1 This opinion has been established on the basis of a translation from the original language into the following language , 

which is the language of a translation furnished for me purposes of international search (under Rules 12.3 and 23. 1(b)). 


2. With regard to any nucleotide and/or amino acid sequence disclosed in 
claimed invention, this opinion has been established on the basis of: 




a. type of material 




1 1 a sequence listing 




1 1 table(s) related to the sequence listing 




b. format of material 




1 1 in written format 




1 1 in computer readable form 




c. time of filmg/mrmshing 




I | contained in international application as filed. 




1 1 filed together with the international application in computer readable form. 




3. - In addition, in the case that more than one version or copy of a sequ 

filed or furnished, the required statements that the information in the su 
the application as filed or does not go beyond the application as filed, a. 

4. Additional comments: 


snce listing and/or table relating thereto has been 
bsequent or additional copies is identical to that in 


appropriate, were furnished. 
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Box No. V Reasoned statement under Rule 43 fc.l(a)© with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) Claims 3-20.26-30.35-39.4l-49.51.52 and 54-5fi YES 

Claims 1,2,22.23.31.32,40,50 and 53 NO 

Inventive step (IS) Claims 18-20. 45-47 YES 

Claims 1-17.21.22-39. 40- 45. 48 and 49. 50-56 NO 

Industrial applicability (IA) Claims 1^56 YES 

Claims NONE NO 



2. Citations and explanations: 
Please See Continuation Sheet 



Form PCT/ISA/237 (Box No. V) ganuary 2004) 



WRITTEN OPINION OF THE 


International applicac 
PCT/US04/28756 


on No. 


INTERNATIONAL SEARCHING AUTHORITY 
Supplemental Box 







In case the space in any of the preceding boxes is not sufficient. 



V. 2. Citations and Explanations: 

(US.3,952 C 2(£) S 1 2 ' 22 ' 23 ' 31 ' 32 ' 4 °' 50 53 ' a0k " 0Ve,ty Under P °T *** 33 (2) as being anticipated by Hounsfield 

acquiring an input image of a target region (note, acquiring image based on radiation source such as X- or Y radiation by monitoring 
the motion of the heart body by producing motion signal (column 1, lines 53- 68, column 2 lines 1-5)- monitonng 
enhancing a feature of the input image (note, CT scanner comprising an X-ray source 2 and detectors 6 mounting on a rotating gantry 
7 drive by motor 8, e.c.g. monitors 10 and speed control 12 for adjusting the two starts in the heart cycle mat case gatTg sSe 
on and off are movement above the designated threshold and movement below the threshold of the beginning and enS of : iSJT 
phases of the movement, cotann 3, line 66 through column 4, line 11 describe an embodiment in wSagTdaSrXef 
with motion data so as to selector the image data that falls within prescribed regions of the cardiac cyde) 

registering the input image with a template (column 2, lines 40-48, column 3, lines 1-49, column 3 line 62 through column 4 line 



1 3, line 66 through colun 

! within prescribed regions of the cardiac cycle); 

determining a position of 
monitors 10 and speed coi 

above the designated threshold and movement below the threshold of the beginning and ending of specific ohas^ tf to 
column 3, line 6 through column 4, line 1 1) k uuuig oi specinc pnases or the 

Regarding claim 3 , Hounsfield discloses a method of en^ha » l™™ k^„ t,,, _ ' ______ _ 



lnanH i in the input image based on the registering (note, fig 2 an electrocardiogram (e.c.g ) 

10 and speed control 12 for adjusting the two starts in the heart cycle that case gating the source on and offare mover. 



TrXZ ^? Z ,f 0(1 °f a living body by means of penetrating radiation, s 

5™* Z T' ?t f ? • m0UOn ° f *" heart ° f Said body P rovidin S motioa *fe»us indicative of said motion. 
H^nsfield 1S silent about determinmg a composite image comprises performmg an ^ 

Qf _ Hsieh discloses methods for reducing motion induced artifacts in a projection imaging system. The system comprises 
determining a composite image comprises performing an image averaging on the previously acquired input images (column 7, lines 

Hn, .nrfjjff i '^ Uld haVe been obvious t0 one of ordinar y skil1 in the art at *he time of the invention to modify 
Hounsfield to include determ.n.ng a composite image comprises performing an image averaging on the o^vioudv ILuirPri 
nput images. It would have been obvious to one of ordinary skill in the art at the time of the , invention ^^1^ 3 
Hounsfield by the teaching of 

actMtyw.ll have minimal effect on accuracy of the predication (as suggested by Hsieh at column I, Tines KoJ 
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In case the space in any of the preceding boxes is not sufficient. 



ftaeTlO-to) 5 ' HsiehdiScl ° SeS ' where* the nnageave^^ 

As to c to 6, Hsieh discloses the m ethod , wherein the ^ 

oft^r^t^ 

As to claim 9, Hsieh discloses the method , wherein the selecting comprises: 
comparing the input image with at least a subset of the templates (fig 4B)- and 

selecting me template tihat best matches at least a portion of the 'input image( column 8, lines 21- 41) 

instrument used for observing the internal JSS Z^^^s^^T^ ^ *"* " 
column 1, lines 53 - 68, column 2, lines 1-2) 7 ' corres P onds to fluoroscopic image, 

As to claims 16, 29 and 38, Hounsfield discloses the method, wherein the performing the medical procedure orrnmri-. i. • 
direction of a radiation beam in response to the determined position (cohJn 3, lines 35 4^ P * ^ * 

As to dauns 17. 30 m d 39, Hounsfield discloses the method, wherein the performing the medical procedure comorises eat™ . 
delivery of the radiation beam in response to the determined position (note CT scanner ™I! P roo *>ure composes gatmg a 
mounting on a rotating gantry 7 drivVby motor 8, e c g motors 10 Zd£2l ?ZZ £7™r* " T* 2 dete ° t ° rS 6 

As to claim 42, Hsieh discloses the method, wherein the determining whether the obiect ha, mnw H i c ™, e a u * 

value (column 4, line 52 through column 5, line 68). J performed based on tie first " 

As to claim 43, Hsieh discloses the method, further comprising: 

acquiring a second image of the object (fig 4A, column 5, lines 12- 68)- 

determining a composite image based on the second image and the reference image (column 6 lines 4- 59V and 
determining whether the object has moved based at least on the second 
composite image (fig 4B, column 5, Ines 57- 68) 



r<.« m ^,in„„ v „ ■ — — ~ ""^y^o^e, cuutmiang a movmg OCni 

,„ - J J- r ^P^ing ^ X-ray source 2 and detectors 6 mounting on a rotating eantrv 7 drive hv l, nr s . . 

column 3, line 66 through column 4 line 1 1) c B <=uuju fe or specinc pnases of the movement, 
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